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@ A clamp or connector 10 for an elongate member such
as a pipe has a body 12 providing an interna! bore having 30, - %
axially spaced inclined surfaces 16, 17, 18 respectively en- z!,é? en i —:"2, 3/
gageable by sets of angularly spaced balls 29 supported in "0\'77: L : b2tz
apertures in a cylindrical cage 26 biassed axially by spring 28— ¥ n S
28. In use the balls 29 engage a pipe 41 and annular seals e E——-zz I
25, 34 engage the pipe. The apertures can be axially elon- 19 ’;--—— ,__?'Jﬁ,;
gated to accommodate a degree of ovality in the pipe. One —~ '__—”----—‘.-'*"'
or more apertures have diverging walls to accommodate pipe 5 “
ovality. Each ball may have a separate inclined surface; the R J""I‘;._:?‘)‘)
spring can be omitted. There could be only one set of balls. g |
N The seal 25 could engage a taper on body 12 so as to move " 5% BT~ 150 ___l_v
< radially inwards when pushed axially. The clamp can be in- o | Lt
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L ©r more seals for engaging the pipe. \ b~ .\":’ TN
N D\ | D
9 PZERVA o
({o] -
1o ! 3
- . - CF—
Q
Q.
u

Croyd;\ P.':nn;ag Company Ltd



10

15

20

25

0156575
-1 -

CLANPS

This invention relates to clamps particularly but
not exclusively for pipes.

According to the invention a clamp comprises a body
providing & surface inclined to an axis, movable elements
which extend through apertures in & support for the
elements for operative engagement with a surface of the
member characterized in that apertures are shaped to
permit axial and radial movement of at least one of the
elements for accommodating ovality of the member.

The apertures may have diverging walls as viewed in
longitudinal section.

At least one of the épertures may be of greater
axial dimension than angular dimension.

There may be at least one annular sealing means for
engaging the member.

One seal may engage an inclined surface so that
axiel movement of the seal moves the seal radially
inwards.

There may be spring means for urging the movable
elements into engagement with the surface. '

Each movable element may be & spherical ball.

There may be a plurality of axially spaced sets of
gaid movable elements, each set comprising & plurality

of aﬁgularly spaced movable elements.
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The body may provide two said surfaces movable
elements and seals, said surfaces extending away from
each other as they extend outwardly.

The body may provide recesses for receiving the
movable elements when not engaging the surface.

Alsé according to the invention & clamp comprises
2 body providing a surface inclined to an axis, movable
elements engageeble with the surface and extending
through a support for the elements for operative
engagement with a surface of the member, characterized
in thest annular sealing means ere engageable with the

member.
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The invention may be performed in various ways and
some specific embodiments with possible modifications
will now be described by way of example with reference
to the accompanying drawings, in which:

Fig. 1 is & half vertical section through & clamp

or collet assdciated with & length of pipe;

Pig. 1A is an enlarged view of part of Fig. 1;

Figs. 1B end 1D show & modification;

Fig. 1C shows another position;

FPig. 2 is & side elevation showing clamps of Fig. 1l

in association with a pipe; '

Pig. 3 is & disgrammatic view of &n oil drilling

arrangement;

Pig. 4 is & half vertical section of an internal

clamp; and

Pigs. 4h and 4B are similar to Figs. 1A and 1B;

Fig. 4C shows a simplified section;

Fig. 5 is an axial longitudinal section through a

pipe connector and pipe;

Pig. 5A is part of Fig. 5 on an enlarged scale;

Fig. 5B shows & modification;

Pig. 5C is a simplified transverse section;

Fig. 6 is similar to Fig. 5 showing & modified

arrangement; |

Pig. 7 is ean axial section of a further embodiment;

Fig. B8 shows a connection manifold;

Fig. 9 shows another arrangement;
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Fig. 10 shows an exial section of half a further

coupling; and

Fig. 11 is & longitudinal section through another

embodiment.

Referring to Fig. 1, a clamp or collet 10
comprises & hody 1l, for example of forged steel, in
the form of & ring baving a centrsl longitudinal
circular cross-section aperture 12 therethrough.
Aperture 12 hes &t the upper end & first recess 8
providing tapered surfece portion 13, which extends
inwardly uniformly &s it extends downwardly, leading +o
& second tepered surface portion 14 inclined inwardly
at a smaller engle to the longitudinel axis 9 than the
tapered portion 13. The tapered portion 14 leads to &
radially enlerged recess 15 which has a lower tapered
surface 13a similaer to surface 13 which leads to
tapered portion l4e similer {o portion 14. Tapered
portion l4a leads to recess 158 similar to recess 15,
and so on. In the arrangement shown there are four
recesses 8, 15 etc. and four tapered portions 14, l4sa
etc. There could be one, two, three or more than four,
such sequential recesses and tespered surface ﬁortions,
depending on particuler uses. The upper surface 18 of
recess 15 is at right angles to axis 9 and is connected
to0 surface portion 13a by curved portion 19. The taper
surfeces 14 etc. are case hardened.

A ball cage or support 20 comprises a tubular

portion 21 extending in the aperture 12 and a flat
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horizontal top portion 2la. The portion,21 is parallel
to axis 9. Portion 21 has a number of axially spaced
rowe of apertures 22, the apertures in each row being
equiangularly spaced about the axis 9. ZEach eperture 22
is of circular section with the surface 23 defining the
aperture 22 diverging uniformly as it extends radially
oﬁtwardly. Fach sperture 22 in the position shown
receives & spherical ball 24, for example of hardened
steel, the balls 24 engaging the outer surface 26 of e
pipe 27 and the surfaces 14, l4a, 14b, l4c. The
radially inner end of aperiure 22 has a diameter less
than the diameter of the associated ball 24.

A plurality of equi-angulerly spaced bolts 28 are
removably threaded into threaded bores in the upper part
of the body 11 and extend through the flat cage portion
2la. Helical compression springs 29 extend between cage

portion 2la and the heads 30 of the bolts 28 to urge the

" cage downwards, with balls 24 on surfaces 14, 1l4s, 14D,

l4c. There may for example be twenty four balls in each
set but there could be a different number, for example
one, in which case the balls in the three sets would be
equiangularly spaced.

Because the balls 24 engage tapered surfaces 14,
l4a, 14b, l4c they are urged radially inwardly with a
wedging action by downward movement of the cage 20 to
grip firmly the surface 26 and prevent downward movement

of the pipe 27. In this condition the upper edges of
the apertures would engage the balls.
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If the cage 20 is moved upwards, the bells 24 move
up the taper surfaces thus moving radiall} outwardly and
may respectively move into recesses 8, 15, 158, 15b, so
that the pipe 25 is no longer clamped. In this
condition the lower edges of the apertures would engage
the balls. A radial clearance is shown at 23a beiween
the illustrated balls and the radially inner ends of the
apertures. Depending on pipe diameter the balls may
adopt differing radisl and axial positions and the
diverging wall 23 enhances the possibility of such
movement and enables the clamp to accommodate a degree
of ovality in the pipe cross-section, which ovality may
be localised. This is shown in Fig. 1C. Dependent on
the radial clearance between the pipe and sleeve 21 &
degree of ovality can be accommodated whilst retaining
all the balls &as gripping elements.

In order better to accommodate & degree of ovality
in the pipe, particularly large diameter pipes e.g.

90 cm, where & given tolerance in diameter means &
greater ovality, the apertures 22 may be axially
elongated so as to form a parallel sided slot, as seen
in Pigs. 1B and 4B in which case all the balls may grip
simult&néously. The axial dimension would depend on the
angle of inclination to the axis of the taper surfaces
13, 13a, 13b, 13c and the amount of ovality it is
desired to accommodate. The angle of inclination can be
different in different embodiments. For example the —

angle of inclination could be between 4° and 200°.
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The smaller the angle the greater the radial loading
for a given downward load. a

The ovality may be caused in manufacture of the
pipe or subsequently.

The cage 20 can be moved up or down to engage or
disengage the wedge by & plurality of angularly spaced
hydraulic cylinder/piston rams 31, in addition to the
effect of gravity. The pistons 3le of the rams 31 are
connected to the portion 11 conveniently through
pivotal connection 31b, and the cylinder body of the ram
31 is connected to plate 21la by a flange connection.

In a modification the recesses 8, 15, 15a, 15b,
ere omitted. In one arrangement the balls 24 effect a
gripping action under gravity i.e. the springs 29 could
be omitted.

Because of the diverging shape of surface 23 the
surface 23 may tend to roll the associsted ball which may
be helpful in some circumstances.

The balls 24 will be wedged between the pipe 27 and
the tapered surfaces under the action of gravity.
Because of the effect of gravity, the pipe 27 will move
downwards. Friction between the balls and the pipe will
cause the balls to roll down the tapers and thus apply &
radisl load to grip the pipe 27 and'prevent any further
downward movement of the pipe. The clamp is thus self-
engaging which is to be contrasted with & hydrauliecally-

engaged wedge which requires an external power source.
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The springs 29 could be replaced by.hydreulic rams,
for example the rams 31 could be modified so as %t0 be
capable of being energized to assist the gripping of
the clamp.

In a meodification, the balls 24 are arranged to
engage the interior surface of = pipé. Thus the
portion 2la is radially inwerds of cage 21 and the
tapered surfaces are formed on the exterior of body 11
which is arranged to extend into the pipe.

One use of the clamp 10 is in the o0il industry,
ppecifically drilling.

In a8 known method of drilling, & platform 40 Fig. 3
includes legs 41 resting on the sea bed 42. A berge 43
carries 1engths 44 of pipe or drill casing and a large
crane 45 for transferring the casing lengths 44 to the
platform 40. A large crane 46 is mounted on the
platform and holds the assembled lengths of drill casing
47. A drill extends down the inside of the casing 47.
The crane 46 must be sufficiently large to support or
hold the entiﬁe length of casing 47.

With the present arrangement as described below,
the crane 46 can be reduced in size.

A deviee 50 (Pig. 2) as shown in Fig. 1 has 1ts
body 11 fixed to the top of platform 40. Mounted on
plate 21 are a plurality of equi-angularly spaced
hydraulic rams/cylinders 51 (only two shown in Fig. 2).
The cylinders 51 a&re pivoted to plate 21 at 52.
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The pistons 53 are pivoted at 54 to brackets 55 at the
bottom of the body of a device 60 the same &s ths=
device 50 and the device 10. Pixed to the top of the
device 60 is & clamp device 70 the same as devices 50,
50, 10 but inverted. Device 70 thus resists upward

movement of the casing. Cylinders 51 (and cylinders 31
of each clamp device) are connected .to suitable sources

of pressure fluid e.g. punmps.

In Fig. 2 2 new length 56 of casing is being added
to the existing casing, using known casing connector 57
on casing length 27. When connecting length 56 +o
connector 57, the cylinders 31 of clamp device 50 ars
energized so that the balls 24 of device 50 clamrp the
length 27 and support the assembled casing lengihs.
Devices 60, 70 may also be clamped. When the connsctor
57 is to pass through devices 50, 60, 70 their
cylinders 31 are energized as required to move their
respective balls 24 into the recesses 8, 15, 15z, 151,
to unclamp the pipe and ellow the connector 57 through.
At 811 material times the assembled cesing is held in
one or more of the clamps. In thé present case the
clamp devices may assist in movement of the casing.

fo feed the casing or pipe upwards, devices 50, 60
ire used, device 70 being unclamped. Device 60 is
tlamped against éhe pipe and rams 51 are energized To¢
move the clamped pipe and device 60 upwards, the

device 50 being unclamped. Device 50 is then clamped
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to hold the plpe, device 60 is unclamped, and rams 51
lowered to lower devices 60, 7T0.

Device 60 is then clamped, device 50 is then
unclemped, rems 51 are extended to raise the pipe, and
BO on.

To feed fhe pipe down under 1its own weight, device
70 is unclamped and devices 50, 60 are used. In Fig. 2
the rams 51 are in extended position. Device 50 is in
unclamped condition and device 60 is in clamped
condition to cerry the weight of the lengths of
essembled casing. The rams 51 are then retracted to
lower the pipe with devices 60, 70.

Device 50 is then brought to clamped condition to
hold the pipe, device 60 is then unclamped, the rams 51
are then extended to raise devices 60, 70, device 60 is
then brought to clamped cqn&ition, and so on.

To push the pipe downwards in addition to its own
welght, devices 50, 60 are unclamped and device 70 is
clamped. Rams 51 are in lowered (retracted) condition.
Clamp 50 is then engaged, clamp 70 is then disengaged,
rams 51 sre then extended to raise devices 60, 70
whilst clamp 50 holds the casing, clamp 70 is then re-
engaged, clamp 50 is then disengaged, the rams 51 are
then retracted tollower devices 60, 70 and the casing,
and so on.

To clamp & pipe connector 57 onto & length of pipe
or casing, clamp 60 is disengaged. The pipe 27 is held

in clemp 50 and is in a position such thet connector 57
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is on pipe 27 and between devices 60, 50. The new pipe
length 56 is held in clamp 70 and rams 51 are then
retracted to lower the end of pipe length 56 into the

connector 57.

It will be understood that connector 57 (shown in
chain-dotted in Fig.ll) can move freely upwardly in
devices 50, 60 because it displaces the balls 24 out-
wardly but it cannot move downwardly through the ball
cage 21 unless the rams 31 are energized to raise the

cage. For inverted device 70, the connector 57 can

move freely downward but not upwardly.

Instead of cylinders 31, 8 screw device can be used
for example manually operated.

When used in drilling, the c¢lamp device or devices
may be used to grip the drill string, or the casing
through which the drill string may extend. In some
cases the drill bit is carried on the casing.

It will be understood that the pipe or casing could
be rotated whilst belng supported by the clamp or clamps
against axial movement.

Fig. 4 shows an internal form of the clamp, which
is self-engaging and self-dis-engaging. On being
lowered, the ball cage 20 enters the pipe 27 and allows
the body 11 to move down and the balls 24 fo retract
radially inwards.' The load is then slowly applied by
reising body 11 and the pipe gripped by the balls 24
which are moved outwards. On dis-engagement, the load

is removed and the body 11 moves down as before.
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The clemp is then quickly removed and dip-engaged.
A hydraulic damper 58 pivoted to cage 20 and body 1l is
attached to the body and cage by pins one of which is
engaged in an axisl slot 59 and allows a certain amount
of free movement of the body 11 within the ball cage 12.
The damper acts 8s 8 time delay 58. Thus, when it is
depired to release the pipe, the body 11 is lowered,
compressing the damper 58, and the balls 24 move inwards
releasing the grip. Before the damper 58 can return to
its extended datum position the whole clamp is lifted
out of the end of the pipe or casing.

The clamp hes & 1lifting eye lla.

Typical use of the clemp Fig. 4 is for the
automatic stacking of drill pipes or for the handling

of drill casings, waking the use of pad eyes and

hydraulic clamps unnecessary.

In another internal form of clamp the arrangement
of Fig. 4 is provided with springs 29 and rams 31 as in
Pig. 1. Dependent on the radial clearance between the
pipe and sleeve 21 a degree of ovality can be
sccommodated whilst retaining éll the balls as gripping
elements.

in order better to accommodate & degree of ovality
in the pipe perticularly large &iaﬁeter pipes €.£.

90 cm, where & given tolerance in diesmeter means &
greater ovality, the apertures 22 may be axially

elongated so as 1o form & parallel gided slot, as seen

in Pigs. 1B and 4B in which case all the balls may grip
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simultaneously. The axial dimension would depend on
the angle of inclination to the 8xis of the taper
surfaces 13, 13a, 13b, 1%c and the émount of ovality it
is desired to accommodate. The angle of inclination
can be different in different embodiments. Por example
the angle of inclination could be between 4° and 200°.
The smaller the angle the greater the radisl loading
for a given downward losad.

The ovality may be caused in manufacture of +the
pipe or subsequently.

Referring to Figs. 5, 5A end 5C, a pipe conmnector
or pipe clamp 110 has a through-bore 111 having a
central axis and comprises a cylindrical part 112
having at one end =2 radially outer annular flange 113
and a radially inner ennular flange 114. The surface
of the bore 111 has at the axial outer end a short
length 115 of uniform diemeter, three successive 7
portions 116, 117, 118 which extend radially outwardly
s they extend axially inwardly connected by curved
portions 119, 120, 121, the portion 121 leading to an
exially outwardly facing lip 122 leading to an axisl
portion 123 leading to the flange 114. The portion 123
has an annular groove for receiving en amnular seal 124
having a flexible inner part 125.

A cylindricel housing or cage 126 hes three

axially spaced sets of apertures 127, each set comprising

& plurality of equiangularly spaced apertures, for

example twenty four apertures. The gide walls 127a of
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the apertures 127 diverge a8t a uniform a§g1e, as they
extend radially outwardly. A helical spring 128
engeges over the lip 122 and urges the cage 126 axially
away from the flange 114. Each aperture 127 receives a
spherical ball 129. The apertures 127 are circular and
the radially inner diameter is less than the diameter
of the respective ball 129. The balls in the respective
sets of apertures engage bore surfaces 119, 120, 121.
After insertion of the spring, cege and balls into the
cylindrical part 112 an annular end cap 130 is attached
to0 the axislly outer free end of the part 112 by
engulerly spaceé bolts 131. The end cap 130 has an
annular groove 132 in its radislly inner surface and
this receives an annular seal 133 having a flexible
inner part 13%4.

The flange 113 has engularly spaced apertures 135
by which it mey be bolted to 2 supporting structure.

An annular seal 143 in the axially inwardly face of the
end cap engages the—axially outwardly facing end of the
cylindrical pert 1l2.

In use, an end 140 of & pipe 141, whose inner
diameter in the example shown is the same as that of
the flenge 114 but could be smaller or larger, is
pushed inteo the comnector 110 until the end of the jlpe
abuts & stop which in the example shown is the flan.e
114. During this movement the seal parts 125, 134 .re

deflected and sealingly engage the outer surface 1.2 of

the pipe 141 to form pressure~tight seals.
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The balls 129 engage the surface 142 and. by friction
are moved axially and outwardly in contact with
portions 119, 120, 121 and against the action of the
spring 128. The pipe 141 is now held by the spring 128
urging the balls 129 into engagement with the taper
surfaces 116, 117, 118 and the pipe surface 142 and
this force is sufficient to resist axial separating
movement of the pipe from the connector. In general the
pipe can only be removed by removing the end cap 130
and using & tool to push the cage 126 to compress the
spring 128 end move the balls 129 radially outwardly.

In a normal working condition there is a clearance
127b between the radially inner end of the aperture
well 127e and the respective ball 129,

In & modification, portioms 120 and/or 121 and
agsociated balls 129, are omitted so that there may be
one, two, or more than three sets of balls and
agsociated tapered surface, the balls being suitably
angularly spaced.

Instead of the or each tepered surface being
annuler, they may be local tapers machined individually
for cooperation with the respective ball, the
individual taper surfaces being sgaced angularly around
the bore or &xis.

Dependent on the redial clearance between the
pipe and sleeve 126 & degree of ovality can be .

accommodated whilst retaining all the balls &8s gripping

elements as described with reference to Fig. 1C.
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There may be localized peaks or ovalities which can be
accommodated by axial end radial movement of one or
more balls,

In order better to &ccommodate a degree of ovality
in the pipe particularly large diameter pipes e.g. 90
¢k, where a given tolerance in éiameter'means a
greater ovality, the apertures 127 may be axially
elongated so a8 to form a parallel sided slot, as seen
in Fig. 1B and 1D in which case 2ll the ballse may grip
simultaneously. The axial dimension of the aperture
would depend on the angle of inclination of the taper
surfaces to the axis and the amount of ovality it is
desired to accommodate. The angle of inclination can
be different in different embodiments. For example the
eangle of inclination could be between 4° and 200. The
smaller the angle the greater the radial loading for a
given downward load.

The ovaiity may be caused in manufacture of the
pipe or subsequently. The surfaces 116, 117, 118 are
preferably case hardened. In some embodiments the
spring is omitted. In some embodiments, seal 133 is
omitted.

In one srrangement flange 114 is omitted, and
seals 143, 133, cap 130 and bolts'131 are omitted.

There could be only one ball for each tapered
surfaece, in which case the balls would be equi-
angularly spaced as viewed axially, or & number other

than twenty four.
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As shown in Fig. 6, there may be two connectors
110 with abutting flanges 113 (flanye 114 omitted) so
as to connect or couple two pipes 140, 1402, In &
further arrangement the connector of Fig. 6 has an
integral flange 113 so that there is no junction 150.

As shown in Fig. 7, the pipe 140 can be radially
outside the tapered surfaces. There is shown an
optional location spigot 170.

As shown in Pig. 8, the cylinder 112 can take the
form of a block 160 e.g. square or rectangular, having
several bores or ports 161, each machined to provide
taper surfeces with cage and balls, as above; so that
several pipes can be secured in the block, which acts as
a connection manifold, so that several pipes &are
connected in close proximity +to each other and with a
central manifold zone 162.

When the pipe 140 is pressurized internally it is
subject to the pressure of balls 129, the balls may
pwage the pipe due to the action of the balls on the
bardened faces 116, 117, 118, reducing ovality.

Pig. 9 shows an arrangement similar td Fig. 6 but
seals 124 ere in the form of resilient O-rings 1l24sa
end, in the form shown, caps 130 are omitted. 4Again
the inner ends of the pipes may abut a spigot 170, or
the spigot is &bsent and the pipes abut each other.

In the arrangement of Fig. 10 the coupling has an

O-ring primery seal 185 and a metal secondary seal 124b.
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When axial pressure is applied to the pipe during
insertion of the pipe into the connector the bells 129
swage the pipe, in & similar manner to the arrangements
already mentioned, until all the axial clearance is
taken up between the ball retaining sleeve 126 and the
metal seal 124b. Purther internal pressure in the pipe
now pushes the ball retaining sleeve onto the annular
metal seal 124b which is pushed into & conical taper
180 thus swaging the metal seal onto the pipe.

The taper surfaces are formed on & sleeve 181
which may be & shrink fit in the body 182 of the
fitting.

To asssemble the fitting the metal seal is placed
into the taper sleeve 181 followed by the ball
reteining sleeve 126 cqmplete with balls. The spring
18% is then placed into the taper sleeve and O-ring seal
reteining housing 184 complete with O-ring seal 185 may
then be pressed into the taper sleeve i81l.

The housing 184 provides & locating spigot 186 for
the end of the pipe 140.

The sub-assembly consisting of items 129, 126,
124b, 181, 184, 185, 183 may now be shrunk into the body
of the fitting 182. Again the apertures 127 may have &8
greater axial dimension than angular or circumferential
dimension.

The housing 184 engages the outer surface of the
pipe, the inmer surface of the fitting 182 and the

inner surface of the end region of sleeve 181 and abuts
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the end of the sleeve 18] and provides an annular
groové for receipt of the C-rirg. In the case shown
the spring 183 is at the axially inner end of the
sleeve 126,
If for exampleuthe fitting were a straight
coupling, two sub-assemblies would be regquired oné at

each end of the body or for a T-fitting three sub-

‘assemblies would be required.

It will be understood that if the pipe 140 is
removed the balle do not drop out but are retained by
the support 126.

In the arrangement of Fig. 11 & pipe coupling 189
has a cylindrical member 190 inner bore defining two
tapered surfaces 191, 191a leading to axial portions
192, 192e in which the balls 129 can locate and not
press on pipes 140, 140a. A central annular element
193 provides locating spigot 170 and each tapered
surface cooperates with a single set of balls 129. The
ends of the member 190 have angularly spaced axially
extending threaded recesses 194 for receiving bolts 195
(only one shown) with nut 196a to hold end flanges 196
against annular pucking rings 197 which abut metal ring
198 abutting shoulder 199. The rings 197 seal against
the pipe. The apertures in the cage 126 may be
axially elongated to accommodate a degree of ovality.

The arrangements Adescribed can be used to connect

one or more pipes to utner structure or one or more

pipes together and may be used as a pipe clamp.
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Thus the device of Fig. 5 can be attache? to & 1lifting
mechaniem, lowered on to & vertical pipe - the balls
moving into gzones 119, 120, 121, and then lifted so
that the balls move on to the tapered surfaces and grip
the pipe which can then be lifted.

The invention includes & pipe connector or clamp

however defined.
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l. A clamp comprising & body providing a sﬁrface
inclined to an axis, movable elements which extend
through apertures in a support for the elements for
operative engagement with a surface of the member
characterized in that apertures are shaped to permit
axial and radial movement of at least one of the

elements for accommodating ovality of the member.

2. A clamp as claimed in Clazim 1, in which the
apertures have diverging (23a, 127z2) walls as viewed in

longitudinal section.

3. A clamp as claimed in Claim 1 or Claim 2, in which
at least one of the apertures is of greater axial

dimension then angular dimension.

4. A clamp as claimed in any preceding Claim,
comprising at least one annular sealing means (125 or

134) for engeging the member.

5. A clamp as claimed in Cleim 4, in which one seal
(124b) engages an inclined surface (180) so that axial

movement of the seal moves the seal radially inwards.

6. A clamp as claimed in any preceding claim,
comprising spring means (29, 128, 183) for urging the

movable elements into engagement with the surface.

7. A clemp as claimed in any preceding claim, in which

each movable element is & spherical ball.
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8. A clanp as claimed in any preceding claim,
comprising 8 plurality of axially spaced sets of said
movable elementes, each set comprising a plurality of

engularly spaced moveble elements (24 or 129).

9. A clamp as claimed in any preceding claim, said body
providing two said surfaces movable elements and seals,
said surfaces extending away from each other as they

extend outwardly.

10. 4 clamp &8 claimed in any preceding claim, in which
the body (11, 112) provides recesses (15a, 15b, 15¢; 119,
120, 121) for receiving the movable elements when not

engeging the surface.

11. A clemp for an elongate member comprising & body
providing a surfeace inclined to an axis, movable elements
engageable with the surface and extending through &
support for the elementis for operative engagement with a
surface of the merber, characterized in that annular

sealing means are engegeable with the member.
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